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Amendments to the Claims ; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1 . (currently amended) In a network having a plurality of sending computer 
system and a receiving cor lputer syst e ms system, each of the sending and receiving 
computer systems including a processor, a memory and a network adapter, the memory 
containing a data structure used for storing a common data buffer, a method for fee 
sending and receiving of application program payload data by layers or sub-layers of at 
least one communications protocol without r e copying of th e application program data , 
the method comprising the steps of : 

und e r control of a s e nding comput e r sy s t e m, 



(a) storing 



i i a plurality of point e rs to locations within th e common data 



buffer, a first start poin ter and an e nd location of a n e xt slic e of data b e ing s e nt pointing 



to a first byte of the pa yload data in a first common data buffer of the sending computer 



system ; 

(b) adding 
placing th e h e ad e r pav 



an appropriat e a first header to the slic e of data b e ing s e nt by 



oad data in the first common data buffer at a location imm e diat e ly 



preceding the location 



within th e common data buff e r byte pointed to by the first start 



pointer according to a 



first protocol layer of the communications protocol at the sending 



computer system; and 
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(c) adjusting the 



irst start pointer to point to a m e mory location within th e 



common data buff e r of a firs t byte of the first header add e d to th e data contain e d in th e 
common data buff e r ; and 

(d) invoking a sdnd procedure of a second and next lower protocol layer of the 
communications protocol ai the sending computer system; and 

(e) transferring to the second protocol layer the start pointer by the send 
procedure, wherein the p^load data is not copied in preparation for or during the send 



procedure by an addr e ss 
lay e r ; and 

(f) adding a 



r ef e r e nc e th e slic e of data to b e s e nt by th e next low e r protocol 



s econd header to the payload data in the first common data buffer 



at a location preceding t 



e first start pointer; 



(g) sending the payload data and the first and second headers to the receiving 



computer system; 

und e r control of 



(h) storing th e 



r e c e iving comput e r system, 

payload data and the first and second headers in a second 



common data buffer of the receiving computer system; 



(i) invoking 



a receive m e thod procedure of a second n e xt low e r protocol 



layer of the communications protocol at the receiving computer system ; 



storing 



g second start pointer pointing to a first byte of the second header 



in the second common 



data buffer; 



(k) proc e ss ng and r e moving any h e ader added to a r e c e iv e d slic e of data from 



th e s e nd proc e dur e of 



h e sam e protocol lay e r l e v e l on th e s e nding computer syst e m by 
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adjusting a the second 



to the second protoco. 



m e mory location with 



start pointer to point to the first byte of the first header according 
layer at the receiving computer system; initially pointing to a 



n th e common data buffer of a first byt e of th e h e ader to point to a 



first m e mory location 
to th e first byt e of th e 



within th e common data buff e r following the h e ad e r; and to point 



irst h e ad e r; and 



exiting and r e turning by an addr e ss r e f e renc e to a r e ceiv e proc e dure of a n e xt 



th e r e c e ived slic e of data 



high e r protocol lay e i 

£1) invoking a receive procedure of a first and higher protocol layer of the 
communications protocol at the receiving computer system; and 

(m) transferring to the first protocol layer at the receiving computer system the 
second start pointer, wherein the payload data is not copied in preparation for or during 



the receive procedure . 



2. (currently amended) In a computer system including a processor, a 
memory and a network adapter, the memory containing a data structure used for storing a 
common data buffer, a method for fee sending of application program payload data by 
layers or sub-laykrs of at least one communications protocol without r e copying of th e 
application progi am data , the method comprising the steps of : 



buffer, a start po 



(a) st Dring in a plurality of point e rs to locations within th e common data 



nter and an end location of a n e xt slic e of data being sent pointing to a 



first bvte of the payload data in the common data buffer of the s e nding computer system ; 
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(b) adding a*«ppL*iate afirst header to the . li ce of data bein ^eat r^yload 
data b> placing thohcnder in L common data buffer at a location taediatety preceding 
the luculiuu.i^nthnrnmrJm^ata^ byte pointed to by the first start pointer 
wonting to a fir ^ prntnml Ler of the communications protocol; and 

(c) adjusting the start pointer to point to um ui i ui) l ot i on wi thin t h e 
e^e^a^ a fit byte of the first header udd u l lu d i e daU , rnntninnrl i n t h e 

common data buffer ; aa4 I 

(d) invoking a lend procedure of ***** ^econd^d lower protocol layer of 

th. Pommunicati— r™to|o1 atthe sen(ti " P ™™P uter S ^ stem; 

£e) <nn-frrrinjt- — ™* protocol laver the start pointer by the send 

wherein th* 4'^ H«h, is not copied inj^^mMm^^^ 

procedure b^ddr^s^^ U, bo ^ 1 h j .1 1 ^r p ro t ocol 

laye*. 

3. (currentljamended) The method foi .a i di ng appli cntinn rititu of elaiffls-t 
er claim 2 wherein a checksum is added to the header in the common data buffer 
preceding the s4ie^ef pa U ad data being sent. 



4. (currentl|y amended) The method legending application dn tn of elaims-r 
ef claim 2 wherein the transferring step includes any application data or information 
quired by the send procedure of the ne*t secondand lower protocol layer. 



rei 
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5. (currently ameAded) The method for s e nding application data of claims 1 
er claim 2 further comprising the step of £f} adjusting a size of the sliee-ef pavload data to 
be sent by the next second and lower protocol layer by adjusting the end pointer. 



6. (currently anfended) In a computer system including a processor, a 
memory and a network adapter, the memory containing a data structure used for storing a 
common data buffer, a method for the receiving of application program pavload data by 
layers or sub-layers of at least one communications protocol without r e copying of the 
application program data , fthe method comprising the steps of : 

(a) storing thelpavload data, a first header, and a second header in the 
common data buffer of tne receiving computer system: 

(b) invoking a receive procedure of a second n e xt low e r protocol layer of the 
communications protocol ; 

(c) storing alstart pointer and an end pointer to the pavload data; 

(d) storing a second start pointer pointing to a first byte of the second header 
in the common data buffer; 

(e) proc e ssing and removing any h e ad e r add e d to th e r e c e iv e d slic e of data by 
a s e nd proc e dur e of thd sam e protocol lay e r l e v e l on a s e nding comput e r syst e m by 
adjusting a the start pointer to point to the first byte of the first header according to the 
second protocol layer; initially pointing to a memory location within th e common data 
buff e r of a first byt e of puch h e ader to point to a first memory location within the 
common data buff e r following th e h e ad e r; and 
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e xiting and r e turning by an addr e ss r e f e r e nce to a r e c e iv e proc e dur e of a n e xt 
high e r protocol lay e r th e r e c e iv e d slic e of data 

(f) invoking a receive procedure of a first and higher protocol layer of the 
communications protocol/ and 

{g} transferring to the first protocol layer the start pointer, wherein the pavload 



data is not copied in prer 



aration for or during the receive procedure . 



7. (currently amended) The method for r e c e iving application data of claims 1 
er claim 6 wherein a checksum following the header and added by the sending computer 
system is removed frorrf the received stiee-ef pay load data in the common data buffer. 



8. (current 
wherein the checksum 
buffer to point to the a 



y amended) The method for r e c e iving application data of claim 7 
ls removed by adjusting the start pointer of the common data 
memory location following the checksum. 



9. (currently 
er claim 6 further 



amended) The method for r e c e iving application data of claims 1 
comprising the step of (m) transferring any application data or 
information required by the receive procedure of the next first and higher protocol layer. 



10. (currently 
application program pavload 



amended) A computer system for the sending and receiving ef 
data by layers or sub-layers of at least one communications 



i 
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protocol without r e copying of th e application program data , the computer system 
comprising: 

a processor for processing data from an application program; 

a data structur e in m e mory including a common data buff e r us e d for the storing of 
application program data b e ing s e nt and r e c e iv e d; 

a sending component that sends for sending application the pavload data stor e d in 
said data structur e by , 

whereifr the sending component storing stores in a plurality of point e rs to 
locations within th e common data buff e r, a first start pointer and an e nd location of a n e xt 
slic e of data b e ing s e r t pointing to a first byte of the payload data in a first common data 



buffer of the sending 



computer system ; 



wherei n the sending component adding adds an appropriat e a first header 



byte pointed to by the 



to the slic e of data b e ing sent by placing th e h e ad e r payload data in the first common data 



buffer at a location k mediat e ly preceding the location within th e common data buff e r 



first start pointer according to a first protocol layer of the 



communications protocol at the sending computer system; and 



wherein the sending component adjusting adjusts the first start pointer to 



point to a m e mory location within the common data buff e r of a first byte of the first 
header add e d to th e data contain e d in th e common data buffer ; and 



where n the sending component invoicing invokes a send procedure of a 



second and next lowe :: 



computer system; and 



protocol layer of the communications protocol at the sending 
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wherein the 



sending component transf e rring transfers to the second 



protocol layer the start pointer by the send procedure, wherein the pavload data is not 



copied in preparation for o • during the send procedure by an addr e ss r e f e r e nc e th e slic e of 
data to b e s e nt by th e n e xt/low e r protocol lay e r ; and 

wherein the sending component adds a second header to the payload data in the 
first common data buffer at a location preceding the first start pointer; and 

wherein the sending component sends the payload data and the first and second 
headers to the receiving computer system; and 

a receiving component that r e c e iv e s for receiving application the payload data 
stor e d in said data structur e by , 

wherein the receiving component stores the payload data, the first header, 

and the second header in a second common data buffer of the receiving computer 



system; 



wherein the receiving component invoking invokes a receive procedure of 



a n e xt lower second protocol layer of the communications protocol at the 



receiving coriputer system ; 



wherein the receiving component adjusts proc e ssing and r e moving any 



h e ad e r add e d to a r e 



c e iv e d slic e of data by a s e nd proc e dure of th e sam e protocol lay e r 



l e v e l on a s e nding c( mput e r syst e m by adjusting a the second start pointer to point to the 



first byte of the first 



leader according to the second protocol layer at the receiving 



computer system; hh 



ially pointing to a m e mory location within th e common data buffer 
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of a first byt e of the h e ad e r to point to a first m e mory location within th e common data 



buff e r following th e h e ad e r; an i 



exiting and retu -ning to th e r e c e iv e proc e dur e of a next high e r protocol 
lay e r the r e c e iv e d slic e of dat 

wherein the receiving component invokes a receive procedure of a first 
and higher protocol layer of tpe communications protocol at the receiving computer 



system; and 



wherein the receiving component transfers to the first protocol layer at the 



receiving computer ; iystem the second start pointer, wherein the payload data is 
not copied in prepaiation for or during the receive procedure . 



1 1 . (currently afmended) A computer system for fee sending of application 
program payload data by lhyers or sub-layers of at least one communications protocol 
without r e copying of th e i pplication program data , the computer system comprising: 



a processor that proc e ss e s for processing data from an application program; 



a data structur e in 



m e mory including a common data buff e r us e d for storing of th e 



application data b e ing s e nt and r e c e iv e d 



a sending compor ent that s e nds for sending the payload data stored in said data 
structur e by , 

wherein thle sending component storing stores in a plurality of point e rs to 



locations within the comrion data buff e r, a start pointer and an end location of a next 
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slic e of data being s e nt pointing p o a first byte of the pavload data in a common data 
buffer of the computer system ; 

wherein the sending component adding adds an appropriat e a first header 
to the slic e of data b e ing s e nt By placing th e header pavload data in the common data 
buffer at a location imm e diat e fly preceding the location within th e common data buff e r 
byte pointed to by the start pointer according to a first protocol layer of the 
communications protocol; 

wherein the fending component adjusting adjusts the start pointer to point 
to a m e mory location within th e common data buff e r of a first byte of the first header 
add e d to th e data contain e d in th e common data buff e r ; and 



wherein thei 



second and next lower pro 
wherein th<j 



sending component invoicing invokes a send procedure of a 



ocol layer of the communications protocol; and 
sending component transf e rring transfers to the second 



protocol layer the start po nter by the send procedure, wherein the pavload data is not 



copied in preparation for 



jr during the send procedure by an addr e ss r e f e r e nc e th e slic e of 



data to b e sent by th e n e xt low e r protocol lay e r; 



wherein the sending component adds a second header to the pavload data 



in the common data buff ;r at a location preceding the start pointer; and 



wherein tie sending component sends the pavload data and the first and 



.second headers to a rece. 



ving computer system . 



11 



Appl. No. 09/503,676 

Amdt. dated August 29, 2003 

Reply to Office Action of May 2, 2003 



Attorney D^Pt: RAL9-99-0 124/271 OP 



12. (currently amended) The computer system for s e nding application data of 
claims 10 or claim 1 1 wherein the sending component that sends application data adds a 
checksum to the header fn the common data buffer preceding the stiee-ef payload data 
being sent. 



13. (currency amended) The computer system for s e nding application data of 
claims 10 or claim 1 1 /wherein the sending component that s e nds application data 
transfers any application data or information required by the send procedure of the next 
second and lower protocol layer. 



14. (currejntly amended) The computer system for s e nding application data of 
wherein the sending component that s e nds application data adjusts 
a size of data to be s£nt by the next second and lower protocol layer by adjusting 



claims 10 or claim 1 



the end pointer. 



program payload dam 
without r e copying o: 



15. (currently amended) A computer system for fee receiving of application 
by layers or sub-layers of at least one communications protocol 
th e application program data , the method comprising the steps of : 
tljiat proc e ss e s for processing data from an application program; 



a processor 1 

a data structur e in m e mory including a common data buff e r used for storing of th e 



application data b e ing sent and rec e iv e d 
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a receiving component that r e ceiving for receiving the pavload data stored in said 
data structur e by , 

wherein thd receiving component stores the pavload data, a first header, 
and a second headers in a/common data buffer of the computer system; 

wherein tme receiving component invoking invokes a receive procedure of 
a second n e xt low e r protocol layer of the communications protocol ; 

wherein fthe sending component stores a start pointer and an end pointer to 
the pavload data; 

whereiii the receiving component stores a second start pointer pointing to 
a first byte of the second header in the common data buffer; 



wherei i the receiving component adjusts proc e ssing and r e moving any 



h e ad e r add e d to th e r e c e iv e d slic e of data by a s e nd proc e dur e of th e sam e protocol lay e r 



lev e l on a s e nding co nput e r syst e m by adjusting a the start pointer to point to the first 



byte of the first header according to the second protocol layer; initially pointing to a 



m e mory location wit lin th e common data buff e r of a first byt e of such h e ad e r to point to 



a first m e mory location within th e common data buff e r following th e h e ad e r; and 



e xiting and r e turning by an addr e ss r e f e r e nc e to a r e c e iv e procedure of a next 



high e r protocol lay e r 



th e r e c e iv e d slic e of data 



wherean the receiving component invokes a receive procedure of a first 



and higher protocol layer of the communications protocol; and 
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wherein the receiving component transfers to the first protocol layer the 
start pointer, wherein the pa^load data is not copied in preparation for or during the 
receive procedure . 

1 6. (currently amended) The computer system for r e c e iving of application 
program data of claims ltJor claim 1 5 wherein the receiving component that r e c e iv e s 
application data removes /a checksum added by the sending computer system from the 
received sliee-ef pavloadi data in the common data buffer. 



17. (currently amended)The computer system for r e c e iving of application 
program data of claim 1/6 wherein the receiving component that r e c e iv e s application data 
removes the checksum by adjusting the start pointer of the common data buffer to point 
to the a memory location following the checksum. 



1 8 . (currem ly amended) The computer system for r e c e iving of application 
program data of claims 10 or claim 1 5 wherein the receiving component that r e ceiv e s 



procedure of the next 



application data transfers any application data or information required by the receive 



first and higher protocol layer. 
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19. (currently amended) A computer readable medium containing a computer 
program for the sending and receiving of application program payload data by layers or 
sub-layers of at least one/communications protocol without r e copying of the application 
program data , said the computer program comprising program instructions for : 

instructions that gen e rat e a data structur e in a memory 



comput e r prog: 
including a common di 



ata buff e r us e d for storing of th e application data b e ing s e nt and 



r e c e iv e d; 



am instructions that s e nd data stor e d in said data structur e by, 



comput e r prog 



storing in a ph rality of point e rs to locations within th e common data buff e r, a 



first start pointer and 



byte of the payload di 



e nd location of a next slic e of data being s e nt pointing to a first 



ta in a first common data buffer of the sending computer system ; 



adding an appropriat e a first header to the slic e of data being s e nt by placing th e 



h e ad e r payload data i i the first common data buffer at a location imm e diat e ly preceding 



the location within the common data buff e r byte pointed to by the first start pointer 
according to a first pi otocol layer of the communications protocol at the sending 



data buff e r ; and 
invoking a 



th e n 



computer system; any-^ 
adjusting the 

data buff e r of a first byte of the first header add e d to th e data contain e d in the common 



irst start pointer to point to a m e mory location within th e common 



sei id 



procedure of a second and next lower protocol layer of the 
communications protbcol at the sending computer system; 
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transferring to the second protocol layer the start pointer by the send procedure, 
wherein the payload data is not copied in preparation for or during the send procedure by 
an addr e ss r e fer e nc e th e slid e of data to b e s e nt by th e n e xt low e r protocol lay e r.; 

adding a second header to the payload data in the first common data buffer at a 
location preceding the firsi start pointer; 

sending the payload data and the first and second headers to the receiving 
computer system: 

comput e r program instructions that r e c e iv e data stor e d in said data structur e by, 
invoking a r e c e iv e proc e dur e of a n e xt low e r protocol lay e r; 

proc e ssing and/r e moving any h e ad e r add e d to a rec e iv e d slic e of data by a send 
proc e dur e of th e sam e l protocol lay e r l e v e l on a s e nding comput e r syst e m by 

adjusting a the second start pointer to point to the first byte of the first header 
according to the second protocol layer at the receiving computer system; initially pointing 
to a m e mory location within th e common data buff e r of a first byt e of th e h e ad e r to point 
to a first m e mory location within th e common data buff e r following th e h e ad e r; and 



exiting and 



le turning to a r e c e iv e proc e dur e of a n e xt high e r protocol lay e r th e 



r e c e ived slic e of dai a 



invoking a receive procedure of a first and higher protocol layer of the 



transferring 



communications protocol at the receiving computer system; and 



i ;o the first protocol layer at the receiving computer system the second 



start pointer, where in the payload data is not copied in preparation for or during the 



receive procedure . 
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20. (currently amended) A computer readable medium containing a computer 
program for the sending of application program payload data by layers or sub-layers of at 



least one communications protocol without r e copying of th e application program data , 
said the computer program comprising program instructions for : 

comput e r program instructions that generat e a data structure in m e mory including 
a common data buff e r us e d for storing of th e data being sent; 

comput e r program instructions that s e nd data stor e d in said data structur e by, 

storing in a plurality of point e rs to locations within th e common data buff e r, a 
first start pointer and a i e nd location of a n e xt slic e of data b e ing s e nt pointing to a first 
byte of the payload da ;a in a first common data buffer of the sending computer system ; 

adding an appropriat e a first header to the slic e of data b e ing s e nt by placing th e 
header payload data in the first common data buffer at a location imm e diat e ly preceding 
the location within th e common data buff e r byte pointed to by the first start pointer 
according to a first protocol layer of the communications protocol at the sending 



computer system; atid 

adjusting th^ 
data buff e r of a first 



data buff e r ; and 

invoking a s^nd 
communications prdtocol 



first start pointer to point to a m e mory location within th e common 



byte of the first header add e d to th e data contain e d in the common 



procedure of a second and next lower protocol layer of the 
at the sending computer system; and 
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transferring to the se 



wherein the pavload data is 



:ond protocol layer the start pointer by the send procedure. 



lot copied in preparation for or during the send procedure by 



an addr e ss r e f e r e nc e tho slide of data to b e s e nt by th e n e xt lower protocol layer; 



adding a second he; 



der to the pavload data in the first common data buffer at a 



location preceding the first/ start pointer; 

sending the pavloaft data and the first and second headers to the receiving 
computer system . 

2 1 . (currently /amended) The computer readable program for s e nding 
application program data medium of claim 19 or claim 20 wherein the computer 
instructions that s e nd data adds add a checksum to the header in the common data buffer 
preceding the sliee-ef payload data being sent. 



22. (currently amended) The computer readable program for s e nding 
application program d rta medium of claim 19 or claim 20 wherein the computer 



instructions that s e nd 



send procedure of the 



23. (currently amended) The computer readable program for s e nding 
ata medium of claim 19 or claim 20 wherein the computer 



application program 



instructions that s e nc - 



and lower protocol I 



iata transfer any application data or information required by the 



next second and lower protocol layer. 



4ata adjust a size of the pavload data to be sent by the next second 



ver by adjusting the end pointer. 
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24. (currently amended) A computer readable medium containing a computer 
program for the receiving bf application program payload data by layers or sub-layers of 
at least one communications protocol without rocopying of th e application program data , 
said the computer prografn comprising program instructions for : 



comput e r progri 



a common data buffer u 



instructions that g e n e rat e a data structur e in m e mory including 



e d for storing of the data b e ing r e ceived; 



comput e r program instructions that r e ceive data stored in said data structur e by, 
storing the pavjfoad data, a first header, and a second header in the common data 

buffer of the receiving computer system; 

invoking a receive procedure of a second n e xt lower protocol layer of the 

communications protocol : 



storing a st; 



storing a second start pointer pointing to a first byte of the second header in the 



common data buffer: 



adjusting a tflie 
to the second prototol 



pointer and an end pointer to the payload data: 



proc e ssing aid r e moving any h e ad e r added to a r e ceiv e d slic e of data by a send 



proc e dur e of th e san e protocol lay e r lev e l on a s e nding comput e r syst e m by 



start pointer to point to the first byte of the first header according 
layer; initially pointing to a m e mory location within th e common 



data buff e r of a firsl byt e of th e h e ader to point to a first memory location within the 



common data buffe 



following th e header; and 
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e xiting and r e turning tp a r e c e iv e proc e dur e of a n e xt high e r protocol lay e r th e 
rec e iv e d slic e of data 

invoking a receive pijbcedure of a first and higher protocol layer of the 
communications protocol; apd 

transferring to the first protocol layer the start pointer, wherein the payload data is 
not copied in preparation for or during the receive procedure . 

25 . (currentljf amended) The computer program product for r e c e iving 
application program data readable medium of claims 20 or claim 24 wherein the program 
instructions that r e c e iv e data remove a checksum added by the sending computer system 
from the received sjiee/ef payload data in the common data buffer. 



26. (currently amended) The computer program product for r e c e iving 
application program c ata readable medium of claim 25 wherein the program instructions 



remove the checksum 



by adjusting the start pointer of the common data buffer to point to 



fee a memory locatio l following the checksum. 

27 . (currei ltly amended) The computer program product for r e ceiving 
application program c lata readable medium of claims 20 or claim 24 wherein the program 



instructions that r e c e i y e data transfer any application data or information required by the 



receive procedure of tie next first and higher protocol layer. 
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28. (canceled) 
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29. (new) A method for processing payload data in a computer system using 
layers of a networw communications protocol, the method comprising the steps of: 

(a) storing the payload data in a data buffer; 

(b) processing the payload data using a first protocol layer of the network 
communications protocol; and 

(c) pi acessing the payload data using a second protocol layer of the network 
protocol, wherein the payload data is not copied during and between 
3y the first and second protocol layers. 



communications 
being processed 



30. 0 iew ) Th e method of claim 29 wherein the payload data does not move 
within the data |>uffer during and between being processed by the first and second 
protocol layers. 

31. i new) The method of claim 29 wherein the processing step(a) further 
comprises the s teps of: 

(a2) positioning a first pointer to point to a first byte of the payload data; and 
(a3) positioning a second pointer to point to a last byte of the payload data, 

wherein the first protocol layer uses the first and second pointers to locate the payload 

data for processing. 



I 
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32. (new) The method of claim 3 1 wherein the processing step (b) further 
comprises the steps of: 

(b2) adding a fr st element to the payload data; and 

(b3) moving the second pointer to point to a last byte of the first element, 
wherein the first pointer floes not move when the first element is added. 



33. (new) Tpe method of claim 32 wherein the processing step (c) further 

comprises the steps of: 

(c2) adding a second element to the payload data; and 
(c3) moving the second pointer to point to a last byte of the second element, 

wherein the second protocol layer uses the first and second pointers to locate the payload 

data and the first element to add the second element, wherein the first pointer does not 

move when the secor d element is added. 



34. (new^ 
header associated 



35. (new) 
checksum associated 



The method of claim 33 wherein the first element comprises a 
w th the first protocol layer. 



The method of claim 33 wherein the first element comprises a 
with the first protocol layer. 



J) 



36. (new) The method of claim 33 wherein the second element comprises a 
header associated with the second protocol layer. 
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37. (new) the method of claim 33 wherein the second element comprises a 
checksum associated with the second protocol layer. 



38. (new)/ A system for processing pay load data using layers of a network 
communications protocol, the system comprising: 

a processor for processing data from an application program; and 
a component that stores the payload data in a data buffer, processes the payload 
data using a first protocol layer of the network communications protocol and a second 
protocol layer of tpe network communications protocol, wherein the payload data is not 
copied during and between being processed by the first and second protocol layers. 



process 
communicatioiLS 



39. (lew) A computer readable medium containing a computer program for 
processing payload data using layers of a network communications protocol, the 
computer progrkm comprising program instructions for: 
storing 1 he payload data in a data buffer; 

ng the payload data using a first protocol layer of the network 
protocol; and 

processing the payload data using a second protocol layer of the network 
communications protocol, wherein the payload data is not copied during and between 
being processed by the first and second protocol layers. 
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40. (new) The compfuter readable medium of claim 39 wherein the pay load 
data does not move within the data buffer during and between being processed by the 
first and second protocol layers] 



41. (new) The co 
instructions for storing the 
instructions for: 



puter readable medium of claim 39 wherein the program 
payload data in a data buffer further comprise program 



positioning a first pointer to point to a first byte of the payload data; and 
positioning a second pointer to point to a last byte of the payload data, wherein 

the first protocol layer uses the first and second pointers to locate the payload data for 

processing. 



42. (new) The 
instructions for processing 
program instructions for: 

adding a first elemint to the payload data; and 



omputer readable medium of claim 41 wherein the program 
the payload data using a first protocol layer further comprise 



moving the second 



pointer to point to a last byte of the first element, wherein the 



first pointer does not move when the first element is added. 



43. (new) The 
instructions for processing 



computer readable medium of claim 42 wherein the program 
the payload data using a second protocol layer further 



comprise program instruct ons for 
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adding a second element to the payload data; and 

moving the second pointer to point to a last byte of the second element, wherein 
the second protocol layer uses the first and second pointers to locate the payload data and 
the first element to addfthe second element, wherein the first pointer does not move when 
the second element is added. 

44. (new) The computer readable medium of claim 43 wherein the first 
element comprises a Header associated with the first protocol layer. 



45. (new) 
element comprises a 

46. (new) 
element comprises a 



47. (new] 
element comprises a 



The computer readable medium of claim 43 wherein the first 
checksum associated with the first protocol layer. 

The computer readable medium of claim 43 wherein the second 
leader associated with the second protocol layer. 



The computer readable medium of claim 43 wherein the second 
checksum associated with the second protocol layer. 
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